ABSTRACT
INTRODUCTION
The most frequent fungal infections in animals are dermatophytosis and dermatomycosis. Dermatophytes are keratinophilic and keratinolytic fungi, characterized by a high affinity to keratin-containing tissues. In dogs, dermatophytosis are most often caused by genera of Microsporum and Trichophyton [1] . Dermatomycosis are also very frequently diagnosed in veterinary medicine, especially those caused by yeast of the genera of Malassezia and Candida. The yeasts of these genera are part of an animal's normal flora.
However, despite being saprobes, there have been many reports of infections caused by these microorganisms, which present different clinical manifestations.
In dogs, Malassezia spp. have been associated with otitis externa and dermatitis [27, 29, 31] and as a possible aggravating factor in the physiopathology of corneal ulcers [33] .
The predisposing factors that determine the formation of Malassezia mycoses include: the alteration of the host´s immune system, greasy skin, high temperature, humidity, corticosteroid treatment and others [2] . Currently, the ge- [7, 8] .
Several reports have shown that Candida spp. are also important pathogens in dogs, being related to: urinary infections [32] , endophthalmitis [26] , cutaneous lesions [28] , and systemic infections [6] . The group with the most rel- [13, 37] .
The transition to pathogenicity in Candida species, mainly in C. albicans, occurs generally due to the host's immunological condition, leading to a microbiota unbalance, which is associated with important virulence factors, such as biofilm formation and hydrolytic enzymes production, and promotes fungal dissemination to other sites and organs.
The clinical manifestations vary from a localized mucosal or skin infection to disseminated disease [23] .
The purpose of this study was to compare the occurrence of Malassezia and Candida yeasts on the skin and the mucous membranes in healthy dogs.
MATERIALS AND METHODS

Animals and samples
The survey was carried out on 70 healthy dogs in good general health with no history of skin or ear diseases and with no antimicrobial treatments in the past 12 months.
The ages of animals ranged from 4 months to 10 years.
From each dog, four samples originating from four different anatomical sites of the body (external ear canal, interdigital area, skin of the axilla and of the neck) were collected by a standard swab method. A sterile cotton swab soaked in sterile saline was used to rub against the skin surface, with continuous rotation of the swab over at least a 10 seconds period. In addition, 20 dogs had samples taken also from oral and rectal mucosae.
Cultivation and microscopy
The samples were inoculated on specific media for the culturing of Malassezia and Candida: Sabouraud dextrose agar with chloramphenicol (SCH) (HiMedia Laboratories Pvt. Ltd., Mumbai, India), Modified Leeming & Notman agar medium (MLNA) [25] , and Modified Candida-Chrom agar (HIT) with Tween 40 [21] . The plates were incubated at 32 °C for 7 days. All yeast cultures were identified to the genus level by using conventional mycological methods, including the examination of both macroscopic appearance of the colonies (colonies shape, texture and colour) and the microscopic cell morphology (cell size, shape and budding characteristics). In order to assess the lipid dependency, the colonies were subcultured on Sabouraud dextrose agar. (Fig. 3) . The information about the occurrence of yeasts on the skin in the dogs is presented in Table 1 (Table 2) .
DISCUSSION
In dogs, yeasts preferably colonize moist areas such as mucous membranes, mucocutaneous junctions, skinfolds, Currently, the results of scientific studies on Candida yeasts in animals vary. B r i t o et al. [5] and C l e f f et al.
[11] stated, that Candida genus is considered to be part of the microbiota of dogs. We did not identify Candida yeasts on the skin of our examined dogs. This give rise to the question about Candida presence/absence on the skin of dogs. L e e et al. [24] asserted that the presence of Candida in a dog is always the expression of a pathologic state and of its intrinsic pathogenicity. Our results indicate that Candida spp. is not a member of the normal skin flora.
We identified one Candida isolate from the rectal mucosa.
Candida yeasts colonize mostly mucous membrane [16, 34, 35] and their occurrence on the skin is not common and may be bound with outbreak of a disease.
The most Malassezia affected animal is the dog [31] . In general, Malassezia yeasts are associated with the skin and mucous membranes in healthy and diseased dogs [9, 10, 22, 30, 31] . Even 62.9 % of the dogs are positive for Malassezia yeasts. In our study, M. pachydermatis was isolated as the sole species in all dogs examined. Generally, lipophilic M. pachydermatis is the main colonizing yeast in healthy and also in diseased dogs [31] . Only a few times lipid-dependent Malassezia yeasts (M. furfur, M. nana and M. obtusa) were identified [11, 12, 14, 15, 36] .
In our group of dogs, the external ear canal was the most frequently colonized (51.4 %). However, N a r d o n i et al. [3] suggested that in some cases, mucosal colonization may be secondary to skin proliferation of the lipophilic yeasts.
In conclusion, Candida spp. does not occur on the skin in healthy dog normally. 
